The meningovertebral ligaments are a group of tissues that connect the dura and the vertebral bone. Abnormal fibrous ligaments in the canal space, which are essentially different from these ligaments, have been identified and their presence very rarely results in spinal disorder.
Introduction
Thoracic myelopathy caused by abnormal epidural ligaments is an extremely rare condition. The meningovertebral ligaments lie in the spinal canal and connect the dural sac with the vertebral bone or the posterior longitudinal ligament. [1] Although these ligaments generally consist segmentally of ventral and lateral fibrous bands, abnormal epidural ligaments are quite different. The aberrant ligament runs continuously from the cervical spine to the sacrum and causes severe compression of the spinal cord and is accompanied by excessive epidural fat deposition.
Here, we report a case of myelopathy caused by heterotopic epidural ligament and discuss the clinical and pathological characteristics of this unusual condition.
Case report
This case report was approved by the ethics committee of Tokyo Medical and Dental University Hospital. Informed consent was obtained from the patient for publication of this case report and accompanying images.
A 20-year-old Mongolian woman developed persistent headache when she was 15 years old. By 19 years of age, she was unable to run fast and had progressively declining ability to move. She subsequently complained of back pain and unstable gait 6 months prior to presentation. There was no history of spinal disorder. Physical examination revealed exaggerated deep tendon reflexes in the lower extremities with decreased proximal leg muscle strength bilaterally. There was decreased sensation in the lower extremities bilaterally.
Results

Radiologic findings
Magnetic resonance imaging (MRI) demonstrated epidural fat deposition and an abnormal fibrous band was seen connecting the dural sac to the thoracic spine ( Fig. 1A, B ). This abnormal fibrous band severely compressed the spinal cord at the T10-T11 level with resulting hyperkyphosis. The presence of the abnormal fibrous ligament in the epidural space was also confirmed on computed tomography after myelography (Fig. 1C ).
Surgical treatment
Partial laminectomy at L3 and biopsy were performed prior to decompression surgery. Histological examination revealed that the abnormal band differentially consisted of elastic fibers Fig. 2A) . Laminectomy was performed for T3 to L3. Posterior instrumentation at T8 to L1 was also applied to prevent postoperative kyphotic change. A large amount of fat tissue was noted posterior to the fibrous band following laminectomy. The epidural band completely covered the dura and was continuous with the dural sac. This abnormal ligament was tight and adherent to the pedicle of the vertebral bone segmentally. The ligament was peeled off from inferior to superior after cutting the segmental attachment bilaterally (Fig. 2B) . Fortunately, the ligament was not adherent to the dura mater. Approximately 23 cm of fibrous structure was resected (Fig. 2C ). Spinal cord decompression was confirmed using intraoperative sonography.
Postoperative course
Spasticity in the lower extremities gradually improved by 6 months after surgery. Numbness in the lower extremities remained but had improved. The gait disturbance disappeared. Headache also improved. However, she complained of mild low back pain at 2 years after surgery. Postoperative MRI revealed that the cord compression and epidural band had disappeared.
MRI of the parents
Her parents voluntarily underwent whole-spine MRI. There were no abnormal findings in her mother, but surprisingly, an abnormal epidural band with lipomatosis dorsal to the ligament was observed in her father (Fig. 3A, B) . However, the band did not compress the spinal cord.
Discussion
There are many reports demonstrating that epidural lipomatosis can cause myelopathy in the thoracic spine. [2] [3] [4] Exogenous steroid use, obesity, and Cushing syndrome have been well recognized as frequent causes of spinal epidural lipomatosis. Our patient also had a large amount of epidural fat tissue deposition. So far, there are only 4 documented cases diagnosed as myelopathy secondary to fibrous epidural ligament (Table 1) . Spinal cord compression was seen in the thoracic spine in all 4 patients. Zhou et al demonstrated that an abnormal epidural ligament is always accompanied by epidural lipomatosis. [5] Three cases were initially misdiagnosed as intraspinal lipoma or angiolipoma and then required secondary operations. It has been reported that the abnormal ligament is often tightly adherent to the dural sac in adult cases. Fortunately, in our case, the fibrous epidural ligament could be easily separated from the dura mater. The degree of adhesion between the ligament and dura mater might differ in different pathologic stages. Therefore, the pathologic state of the abnormal ligament in our patient appeared to be a relatively early phase. A review of the 4 documented cases suggests that the earlier patients are diagnosed, the better the neurologic outcome. Thus, spine surgeons should be cognizant of the fact that this rare ligament typically coexists with epidural fat tissue deposition to enable an accurate diagnosis as early as possible.
Meningovertebral ligaments are often observed in a single vertebral segment. Hamid et al demonstrated that small ligaments become apparent after 39 weeks of gestation. [6] Wadhwani et al suggested that fibrous connective tissue between the dural sac and surrounding structures, which are loose during fetal development, become reorganized into a series of fibrous bands after birth. [7] Although the pathogenesis of fibrous epidural ligaments is still unclear, we speculate that embryogenic errors in the development of the dorsal meningovertebral ligaments could occur. The resulting morphologic changes in the spine with increasing age could account for ligament hypertrophy. The same abnormal fibrous ligament was observed in the patient's father, so the findings of this case report suggest that the embryogenic error could be inherited. In the future, pedigree analysis is necessary to identify whether this anatomical abnormality is an inherited genetic disorder.
